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A comparison between achievement test scores in a 
life science course for students in audiotutorial sections and those 
in conventional lecture«laboratory sections nas made during the fall 
of 1973. The comparison indicated that student achievement, as 
measured by percentage scores on unit tests plus a final examination, 
was almost identical between the two types of instruction. However, 
the audiotutorial students were able to complete additional 
supplementary minicourses of their choice within the same time span; 
hence, in reality they were able to achieve more bj the 
individualized instruction. Furthermore in responding to an attitude 
questionnaire, students indicated a preference for this type of 
learning experience. Taking confidence from these results and 
combining that information with the experience gained through field 
testing minicourses from Purdue University, the Lake Land College 
Life Science staff has implemented an expanding program of 
supplemental packaged units (minicourses). (Author) 
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ABSTRACT 

AUUIU-TUTOKIAL I NSTRUCTION AND STUDENT-SELECTED CURRICULA 

Donald R. Carren & D^nnla A. Gathmann 
Life Science Departnenc 

Lake Land College 
Mactoon, Illinois 61938 

Life science Instruction at Lake Land College, Mattoon, Illinois 
has utilised a Post le thwalt-type of audio- tutorial instruction for 
over four years. A conparison between achievement test scores for 
students in audio- tutorial classes and those In conventional lecture- 
laboratory sections was made during the fall of 1973. This compari- 
son indicated that student achievement, as measured by percentage 
scores on unit tests plus a final exam, was almost identical between 
the two types of instruction. However, the audio-tutorial students 
were able to complete additional supplemental minicourses of their 
choice within the same time span; hence, in reality were able to 
achieve more by the IndlvlduallEcd Instruction. Furthermore in 
responding to an attitude questionnaire, students Indicated a pre- 
ference for this type of learning experience. Taking confidence 
from these results and combining that information with the experience 
gained through field testing minicourses from Purdue University, the 
Lake Land College Life Science staff has iiaplemented an expanding 
program of supplemental packaged units (Minicourses). Utilizing 
these, the future student will be able to plan his own course 
with considerable freedom and flexibility of topics, beginning 
ind completion dates, and amount of credit earned. 
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0o Students studying by audio** tutorial aethods achieve as well 
as students in a conventional classroom? Biology Instructors in 
the Life Science Oepartnent at Lake Land College, Mattoon, Illinois, 
have an answer to this question and are investigating additional 
personalized instructional techniques. 

There are nany college teachers who are already enthusiastic 
audio-tutorial (A-T) advocates. No doubt they feel that achieve- 
ment through A-T instruction is definitely equal to if not superior 
to other Instructional techniques. Nevertheless, there is little 
real data to support such feelings or other allusions to various 
inferred advantages of A-T methods. 

Life science instruction for the biology at Lake Land College 
is somewhat unique in that students can choose between A-T taught 
sections or conventionally taught lecture-laboratory (L-L) sections. 
Since the material covered is almost identical, the opportunity for 
comparison of effects between instructional methods was enticing. 
Although there had been previous cursory comparisons made by Lake 
Land Life Science instructors, the first comparisons with deliberate 
attempts to control variables were made during the fall quarter of 

The results should give positive encouragement to efforts by 
anyone wishing to promote A-T instruction. For Lake Land College 
the door has certainly been opened to further applications of instruc- 
tional technology in the future. 
A- 4 LIFE SCIENCE AT LAKE LAND COLLEGE 

Justification for considering a new pattern of instruction for 
Life Science at Lake Land College came basically from Postlethwal t , 



Novak, and Murray (1969) with additional support for new and untrlei 
techniques from other sourcei*. Klausoeir (1961) expressed the opin- 
ion that most persons never comr close to reaching their potential 
capacity of learning. Consequently* new instructional challenges 
beyond those normally offered, were considered as appropriate to 
present to Lake Land students. Smith and Smith (1966) have express- 
ed the idea that nan has not always been as intelligent nor as rapid 
a learner as he is now, since he has not had the present potential. 

The time was ripe for pioneering, the staff was enthusiastic, 
and so A-T biology instruction was initiated in 1970 at Lake Land 
College. Since that time the pattern established has been to pre- 
sent the Introductory Life Science course via A-T during the fall 
quarter. General Zoology for the winter qui;rter and General Botany 
in the spring. From the beginning, stude is were permitted to 
enroll In either the A-T or the conventionfiJ lecture-lab sections 
of the course. Typically, approximately 75% would select the A-T, 
which is presented in a 24-carrel lab in a manner similar to the 
basic pattern established by Postlethwait at Purdue University. 
Reasons for the student preference for A-T would include the follow- 
ing: 

(1) A-T offers more flexible scheduling. With the 
A-T lab open from 8 am to 9 pm, the student can 
arrange his own class time for the week except 
for the general assembly session on Monday and the 
small discussion session on Friday. This plan Is 
especially attractive to students with either full 
or part-time employment (53X of Lake Land's students 
are employed). 
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(2) The student can "individualize" hla learning to the 
extent that he can spend as nuch tine as he "needs" 
repeating either all or portions of the tape, or in 
some cases he can spend as little tine as he feels 
necessary to get by. 

(3) A full-time life science Instructor is always pre- 

* 

sent in the A-^T lab so that the student has more 
opportunity for one-to-one direct ques tlou-answer 

♦ 

or discussion sessions than Is usually possible 
In the conventionally taught biology class. 

(4) Most students fresh out of high school are eager to 
try anything different from the type of instructional 
procedures they have been subjected to for the pre- 
vious twelve years. 

On the other hand those students who are more likely to prefer 
the conventional type instruction favor feel comfortable with that 
to which they are accustomed and have previously succeeded. When 
recognized by the student* the factor of unwillingness to assume 
full responsibility for planning one's time, tends to channel that 
individual toward the conventionally-taught class. When unrecogniz- 
ed by the student, this 'actor probably accounts for the major 
portion of the failures and drop-outs that occur among the A-T 
students. They simply are not yet capable of handling their new 
freedom. 
THE EXPERIMENT 

At Lake Land College there are eight full time life science 
instructors, all of whom are t^cheduled part-ttme in A-T and part- 
time in conventional instruction. During the fall quarter of 1973 
one instructor was assigned to three conventional introductory life 
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science classes, two of which net during the day and the other one 
two nights per week. tach of these three classes net six hours per 
week for four quarter hours credit. These three conventionally taught 
lecture-lab (L-L) classes (a total of 60 students) conprlsed the 
basis of coaparlsoQ to the A-T students (total 203). 

The A-T students and the L'L students had the following charac* 
terlstlcs in comnon: 

(1) The same list of instructional objectives for each 
of eight connon basic units conprlsing the Life 
Science course. 

(2) The same study guide, written by the Lake Land College, 
Life Science Staff. 

(3) The same textbook: Basic Concepts of BioloRy by 
Kelson, Robinson, and Boolootian, second edition. 

(4) Identical beginning date, finishing date, and college 
transfer credit (f our-quar ter hours). 

(5) Alternate forms of the weekly unit exams of 40-50 
questions each. 

(6) The same final exam (80 test Items) given simultane- 
ously. 

(7) The same building, lab equipment, supplies, aud 
audio-visual aids. Including numerous 16mm films. 

(8) The same pretest of 40 items from the Purdue Mini- 
course Evaluation Project, to verify that all stud- 
ents Initially were Indeed from the same population 
in regard to their biological knowledge. 



TABLE I. PKETEST OF BIOLOGICAL KNOWLEDGE 





No* of Students 


Mean Score 


Standard 
Deviation 


L-L 


60 


8.69 


4.92 


A-T 


203 


8.U 


4.77 



t • .78 



With 261 degrees of freedom, at the .05 level there was 
no significant statistical difference between the groups 
on pre-achievenent test scores. 

(9) The same pre-attitude test of 22 items (from the Pur- 
due Minlcourse Evaluation Project) to verify that all 
students initially . id basically the same attitudes 
toward biology. 



TABLE II. PKETEST OF ATTITUDES TOWARD BIOLOGY 





No. of 
Students 


Evaluated 

_ — MAAn S<«nrA 


Standard 


L-L 


201 


AO. 7 




A-T 


60 


77.1 


n. 3 



t - .29 



With 261 degrees of freedom, at the .05 level there was 
no significant statistical difference between the groups 
In their attitudes toward biology prior to the experiment. 

Differences between the A-T section and the L-I. »ect- 
ions included the ''ollowlng: 

(1) A-T students were scheduled for one class period 
on Monday (GAS), primarily for testing, and one 
on Friday, the small discussion session (SOS). 
Sometimes there were films shown for all to see 
at some announced time. Other time spent in at- 
tempting to meet the course objectives was at the 
descretion of the Individual student, but they 
were encouraged to spend a minimum of three addlt 



lonal hours per week In the A-T lab. The conven- 
tional L-L sections each net six hours each week 
In a combination of lecture* laboratory* discussion 
and testing that varied aonevhat froa week to week. 

(2) Each A-T student was required to complete a nininum 
of four supplemental minlcourses of his own choice. 
The conventional L*L sections had no such assignments 
nor exposure to these materials at all. 

(3) Time-wise, the L-L sections tended to gradually 

run more and more behind the A**T sections in complet- 
ing each weekly unit. This did not mean that any 
difficulties would develop in completing the course 
material since the L-L classes had the extra week 
at the end of the quarter when the A-T sections 
worked with the supplemental minlcourses. 

(4) The 60 L-L students comprising the population for 
this comparison study all had the same instructor. 
The A-T students were divided among eight instructors, 
Including the L-L instructor mentioned above* for 
their small discussion groups and for grading pur- 
poses. £ach of the eight basic weekly taped units 
was prepared by a different instructor. 

ACHIEVEMENT RESULTS 

Table III shows the average percentage scored for all students 
in the two groups. All test items were very similar* if not ident- 
ical. All tests were administered within a span of no more than 
three days with the same final being given at the same time to all 
students in both groups. 



TABLB UK AVKRACK ACUIEV£MEMT TEST SCORES (INCLUDINC FINAL 
hXAM) 





No. of 
Students 


Ave. Percf^ntage 
Scores (Means) 


Standard 
Deviation 




52 


78.00 


3.91 


A-T 


153 


79. 5A 


10.06 



t • 1.84 

With 203 degrees of freedom, the t-teat denonstrated the means 
(average percentage scores) were not statistically different 
at the .05 level 

The conclusiontt that can be drawn from the above data would 

Incluilt' tUi* foil- wing: 

(1) Students in the two groups (A'T and L-L) achieved 
equally well on the assigned basic unit tests and 
final. There was no significant difference in their 
average achievement scores. 

(2) Most students in A'T classes completed an addit- 
ional four or more supplemental minicourses within 
the sane time span that L»L students completed only 
the basic units. These results substantiate an 
earlier study by Garren (1970) which demonstrated 
that students can achieve more when utilising 
individualized instruction and working with varied 
science topics. 

GRADE AVERAGE COMPARISONS 

On the basis of average percentage scores, a letter grade was 
assigned to each student at the end of the quarter on the follow- 
iug scale: 



A 90 - lOOZ 
B 80 - 89% 
C 70 - 791 
D 60 - 69Z 
F 0 - 59X 

Grades of **W" (withdrawal) may be requested by Lake Land stud- 
ents at any time during the quarter up to one week before final 
exams. Grades of "W" do not appear on the student's transcript. 
Grades of "I" (incomplete) may occassionally be assigned to individ 
uals who, with a passing average because of reasons auch as illnos 
do not complete the course within the normal time. 
TABLE IV: PERCENT OF STUDENTS RECEIVING GRADE 





A 


B 


C 


D 


F 


W 


I 


L-L 


18 


20 


34 


10 


10 


8 


0 


A-T 

1 


13 

1 


25 


25 


8 


7 


21 


1 



While grades alone can be considered only a partial measure 
of the success of an instructional technique* the data in Table 
III is nevertheless interesting. The total number of students 
here Is too small for profound conclusions but ncte that the com*- 
bin«d perc (*ntag(*a of gradcM A ond H 1h IHZ for l<r>th t rm I r iit I 1 ohm I 
methods. One might Infer from thin that the ^tHttt nturtrnl nt Utrvm 
irregardless of the instructional method. Hence* the advantage of 
A->T instruction in the comparison at Lake Land came from the addi- 
tional knowledge gained through the supplemental minlcourses which 
were completed within the same time span. 

The higher percentage of withdrawals among the A-T population 
reflects the casual approach many less-self-motivated community 



college students devonstrate toward formal Instruction of any typt.. 
This factor is more likely to be evident «ith less structured class- 
work. When they procrastinate their A-T learningt they tend to follow 
a pattern of gradually falling farther and farther behind and sub- 
sequently withdraw before the end of the quarter, the ease of which 
was previously pointed out. However, aany of these students will 
return to try again sonetioe later. 
STUDENT ATTITUDE TOWARD A-T INSTRUCTION 

During the 1973«>74 winter quarter* students enrolled in several 
biology classes at Lake Land coapleted a questionnaire regarding their 
preference as to instruction techniques. The data shown in Table IV 
is from students who were taking at least a second course (either 
General Zoology or General Botany). One should not assume that every 
individual is enrolled in his first choice of type of instruction. 
Once in a while conflicts prevent this, although hopefully, rarely so. 
TABLE V: STUDENT PREFERENCE OF INSTRUCTIONAL METHOD 



Sequence of First 
Two Life Science 
Courses* 


A-T to A-T 


A-T to L-L 


L-L to A-T 


L-L to L-L 


Preference 

For 

Third 

Life 

Science 

Course 


A-T 


73Z 


521 


60Z 


OZ 


L-L 


272 


U8X 


40Z 


lOOZ 


No. of Students 


45 


19 


10 


8 



* Indicates sequence that student took the two courses, i.e. A-T to 
L-L means that the student first had a life science course by A-T 
followed by a L-L course in zoology or botany. 



-10- 



The data In Table V would •eero to indicate that most students 
endorse the type of instruction they have already selected and would 
select the same for another course. Note also that nearly three- 
fourths of those students enrolled in their second A-T biology course 
Indicated a preference for A-T instruction for theit next course. 
Those in L-L classes seem more completely dedicated to the Instruc- 
tional method they have chosen. Finally, although the sample was 
small (29 students), those having enrolled In both one A-T and one 
L-L biology class, the majority preferred A-T for their next class. 
STUDENT SELECTED CURRICULA 

In total then, the analysis of the data taken from the comparison 
of the students in audio- tutor ial (A-T) sections and students in 
conventional lecture-laboratory (L-L) sections has shown that over- 
all course grades and basic knowledge gained In the course show 
little difference between the two groups. One benefit gained 
through th«i use of A-T techniques in teaching life science has 
been pointed out. Students In the A-T program completed the same 
course materials in approximately one week's less time. While the 
L-L classes were still completing the basic course materials, the 
A-T students were engaged in work on their optional supplemental 
rolnicourses, thereby furthering their knowledge in the particular 
science topic in which they were more interested. 

The life science course is a degree requirement course for 
everyone who seeks an associate of science degree from Lake Land 
College. The concept of adapting optional, supplemental minicourses 
to complete this course Is actually the first step a student can 
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takf in self-deslRning a required course to fit hia particular 
needs or curriculum demands. Through the further implementation 
of minicouraes into the basic units which make up the life science 
course, theoretically a student could totally design the course to 
his needs. Thus» the ultimate goal is to have the life science 
course which is totally individuallacd to the wants and needs of 
the student. The mlnlcourse approach to individualized course 
design seems to work best using an A-T format, since self-pacing 
is desirable. Under a conventional L- L class presentation, timing 
becomes too rigid to allow completely individualized instruction 
to take place. 

Lake Land College began using mlnlcourses In the A-T biology 
curricula approximately three and one-half years ago when the life 
science department became associated with the Purdue Mlnlcourse 
Development Project as a field testing station (Postlethwait and 
Russell, 1971). Initially the Purdue mlnlcourses were substituted 
for a comparable unit in the A-T course at Lake Land. Gradually, 
as more and more mlnlcourses were completed for field testing by 
the Purdue Mlnlcourse Development Project, It became impossible 
to simply keep on substituting one of Purdue's mlnlcourses for one 
of the basic units in the A-T life science curriculum at Lake Land. 
Because many of Purdue mlnlcourses were limited to special topics, 
the life science staff felt that the basic units at Lake Land were 
more appropriate for the typical Lake Land student. Therefore, 
some Purdue mlnlcourses as well as many new mlnlcourse topics 
i signed and developed by Lake Land staff members were implemented 
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as supplemental materials to the basic A-T life science courses. 
This Innovation Incorporated truly individualized flexibility into 
course design» a concept greatly appreciated by both the non-science 
as well as the science majors. 

Incorporating this mi^nicourse *:ecn \ique. Lake Land students 
enrolled in either life science (biology), general botany, or general 
soology are still required to complete a basic set of eight units 
for each course. In the remaining time, usually at the end of the 
quarter (one to two weeks) the A-T students are required to complete 
four additional minicourses. In this way, the student is given a 
choice of the topics into which he wished to further delve. 

At the present time, the Lake Land life science staff has 
forty optional minicourses from which the students can choose. 
(See Appendix I) These minicourses are catalogued as either life 
science, general botany, or general zoology minicourses in our 
minicourse library. At their own conveniences students can check 
out minicourse modules consisting of a tape, study guide, objectives, 
laboratory equipment, and various other lab soft wares and audio- 
visuals. All the student has to do is to contact the instructor 
monitoring the A-T lab at that given time. Having completed the 
minicourse, the student simply checks the minicourse module back 
into the A-T lab Instructor who replaces it in the minicourse library. 

Several methods have been employed for establishing a practical 
means by which students are tested or graded on minicourses. Written 
test, oral tests, projects or collections, short research papers, or 
combinations of these have been employed at Lake Land. A file 
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contalning several different forns of written tests for each mini- 
course was established in the ninlcourse library. Once the student 
feels that he or she can satisfactorily answer the ninlcourse 
objectives, he goes the A-T lab instructor and requests that 
ninlcourse test. This testing or grading flexibility is especially 
inportant to the non-major who feels the threat of time may hinder 
his grade or performance in a course that he is required to take 
as part of his own degree requirement. Once the student's instructor 
has graded the particular mlnicourse» the ninlcourse grade is placed 
in a central grade file for reference to prevent repetition of 
identical nlnicourses in another A-T life science course taken at 
a later date. 

Using the A-T fornat» optional, supplemental nlnicourses need 
not be limited only to indoor A-T lab activities. Natural science 
courses are well adapted to the use of outdoor laboratory areas. 
Through the use of portable cassette tape recorders and a self- 
instructional, nature trail, study guide booklet, A-T students are 
able to study the local flora, fauna, and different points along 
our nature trail. Other nlnicourses incorporating the outdoor 
laboratory areas include using a tractor and hay rack to carry the 
students directly to different areas of the campus to observe a 
variety of conservation practices. Another ninlcourse, entitled 
"Pond Managenent" had it*s small discussion session at one of the 
campus lakes where the students participated in a pond survey which 
included a f Ish-shocklng demonstration. Nlnicourses can also be 
designed to meet the needs and interests of the handicapped student. 



since traditional life science courses often create Insurmountable 
problems to the student confined to a wheelchair or with other 
such handicaps. 

Under the A«*T format, optional, supplenental nlnicourse mod- 
ules are limited only by one's imagination. Although having barely 
scratched the surface on the use of closed circuit TV for mini" 
courses, the future plans at Lake Land look enthusiastically to- 
ward the incorporation of this tool with mlnicourses* The idea 
is to have an A-T student simply pick up a phone and order a pre- 
recorded closed circuit TV minlcourse at his convenience. With the 
aid of a computer to keep a test bank and the student's grades, 
total flexibilicy could be achieved. An A-T student could begin 
an A-T course at any time, choose his own set of mlnicourses to 
meet his curriculum program or interests, and then be able to com- 
plete the coutse at a time convenient to his own schedule* A 
system of variable credit is anticipated for those students not 
completing a full set of course units or minicourse requirements. 
CONCLUSIONS 

It has been demonstrated that the use of audio-tutori&l mini- 
course techniques has augmented student progress toward his goal 
of acquiring a degree as well as supplementing his quest for greater 
amounts of knowledge relevant to his career goals and special 
interests. Through the further use of audio- tutorial methods and 
minicourse techniques, students will eventually be totally Individ- 
ualizing and self-designiuK their own life science courses at 
Lake Land College. 
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